Unphosphorylated rhabdoviridae phosphoproteins form elongated dimers in solution.
The phosphoprotein (P) is an essential component of the replication machinery of rabies virus (RV) and vesicular stomatitis virus (VSV), and the oligomerization of P, potentially controlled by phosphorylation, is required for its function. Up to now the stoichiometry of phosphoprotein oligomers has been controversial. Size exclusion chromatography combined with detection by multiangle laser light scattering shows that the recombinant unphosphorylated phosphoproteins from VSV and from RV exist as dimers in solution. Hydrodynamic analysis indicates that the dimers are highly asymmetric, with a Stokes radius of 4.8-5.3 nm and a frictional ratio larger than 1.7. Small-angle neutron scattering experiments confirm the dimeric state and the asymmetry of the structure and yield a radius of gyration of about 5.3 nm and a cross-sectional radius of gyration of about 1.6-1.8 nm. Similar hydrodynamic properties and molecular dimensions were obtained with a variant of VSV phosphoprotein in which Ser60 and Thr62 are substituted by Asp residues and which has been reported previously to mimic phosphorylation by inducing oligomerization and activating transcription. Here, we show that this mutant also forms a dimer with hydrodynamic properties and molecular dimensions similar to those of the wild type protein. However, incubation at 30 degrees C for several hours induced self-assembly of both wild type and mutant proteins, leading to the formation of irregular filamentous structures.